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Abstract 

Background: high job strain increases the risk of health decline, but little is known about the specific consequences and long- 
term effects of job strain on old age health. 

Objectives: purpose was to investigate whether physical and mental job strain in midlife was associated with hospital care use 
in old age. 

Methods: study population included 5,625 Finnish public sector employees aged 44—58 years who worked in blue- and white- 
collar professions in 1 981 . The number of in-patient hospital care days was collected from the Finnish Hospital Discharge 
Register for the 28-year foUow-up period. 

Results: rates of hospital care dajjs per 1,000 person-years for men were 7.78 (95% confidence interval [CI] 7.71—7.84) for 
low, 9.68 (95% CI 9.50-9.74) for intermediate and 12.56 (95% CI 12.47-12.66) for Wgh physical job strain in midlife. The cor- 
responding rates for women were 6.63 (95% CI 6.57-6.68), 7.91 (95% CI 7.87-7.95) and 10.35 (95% CI 10.25-10.42), re- 
spectively. Rates were parallel but lower for mental job strain. Reporting high physical job strain in midlife increased the risk of 
hospital care in old age compared with those who reported low job strain, fuUy adjusted incidence rate ratio 1.17 (95% CI 
1.00—1.38) for men and 1.42 (95% CI 1.25—1.61) for women. These associations were robust in analyses confined to hospital 
care that took place after the employees had turned 65 years. 
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Conclusion: exposure to high mental and, particularly, high physical job strain in midlife may set employees on a higher 
healthcare use trajectory which persists into old age. 

Keywords: ageing, job strain, liospital care, epidemiology, coliort study, older people 



Introduction 

The rising prevalence of chronic disease and disabiiit)^ with 
older age increases the need for healthcare services in the 
ageing population. Healthy living habits play a major role in 
the ageing process [1,2], but other exposures that the persons 
face during the life course increase the risk of adverse health 
outcomes in old age. Both high mental and ph^jsical job strain 
contribute to increased sickness absence from work and early 
withdrawal from the workforce [3, 4]. Higher mental and ph^JS- 
ical job strain have been found to increase the prevalence of 
several chronic diseases and conditions such as coronarjr heart 
disease, diabetes and obesitjr as well as mortalitjr [5-9]. 

Recent findings indicate that mental job strain and work- 
related stress [10—12] and physical work conditions [13] have 
long-term effects on health and functioning also after retire- 
ment in old age. Although evidence on the long-term effects 
of job strain is accumulating, physical and mental job strain 
have less frequently been investigated simultaneously in a 
representative population using concrete public health indica- 
tors such as care use. These findings are of interest while 
simultaneously as the demands of the working life increase, 
the ageing workforce is expected to transition into retirement 
at an older age [14]. This might potentially exert negative 
effects to the health and functioning of the individuals who 
enter into third age. In the present study, we explore further 
the effects of physical and mental job strain assessed in 
midlife on the volume of hospital in-patient care use in old 
age among public sector employees working in blue- and 
white-collar professions. 

Methods 

Participants and design 

The Finnish Longitudinal Study on Municipal Employeesby 
the Finnish Institute of Occupational Health included 6,257 
middle-aged municipal professions randomly chosen from 
all municipals in Finland [15, 16]. At baseline in 1981, 5,625 
individuals aged 44—58 years had postal questionnaire data 
available on physical and mental job strain, for a response 
rate of 89.9%. Compared with the original sample, diose 
with missing data on job strain in midlife were on average 
older (51.5 versus 50.3 years, /-test P< 0.001) and more 
often blue-collars (66.6% versus 44.5%, /-test P< 0.001), 
but there were no differences in gender or health behaviours 
such as smoking or alcohol consumption. The Ethical 
Committee of the Finnish Institute of Occupational Health 
approved the study. 



Mental and physical job strain in midlife 

We used baseline data on job strain to avoid die 'healthy 
worker effect' [17, 18], which might have resulted in under- 
estimation of the association between job strain and hospital 
care use. Job strain had most likely been relatively stable 
during the latest years of the work careers, because >70% of 
the male participants had held the current work position for 
the last 10 years. 

Mental job strain was examined with the job demand- 
control concept described by Karasek [19, 20]. The five items 
(Cronbach's alpha = 0.73) included questions on, e.g. pres- 
sures related to work, work-pace and time schedule. 
Participants were asked whether these items were present at 
work 'not at all = 0', 'litde = 1', 'somewhat = 2' or 'a lot = 3'. 
The summary score ranged between 0 and 15 with a higher 
score indicating higher demand. The 10-item scale termed 
job control (Cronbach's alpha = 0.85) included questions on, 
e.g. to what extent it was possible to influence the work envir- 
onment or participate in planning of the work. Participants 
were asked whether the items were present at work 'not at all 
= 0', 'litde=l', 'somewhat = 2' or 'enough = 3'. The 
summary score ranged between 0 and 30 with a higher score 
indicating higher level of job control. Summary scores on job 
demand and job control were calculated and divided into 
thirds indicating low, intermediate and high levels of demand 
or control. The mental job strain indicator was constructed 
as: low job strain (low demands with high or intermediate 
control), high job strain (high or intermediate demands and 
low control) and intermediate job strain (all other combina- 
tions of demands and control) [21]. 

Physical job strain at work was assessed with three items 
on cardiorespiratory strain [22] and three on musculoskeletal 
strain, Cronbach's alpha = 0.87. Cardiorespiratory strain was 
assessed with the question: 'How oft:en does physical exer- 
tion in your work cause: (i) sweating, (ii) breathlessness and 
(m) heart palpitation?' The answering alternatives for these 
three items were: 'never or very rarely = 0', 'rarely = 1 ', 
'occasionally = 2', 'quite frequentiy = 3' and 'frequentiy = 4'. 
Musculoskeletal strain was assessed with the question 'How 
much strain does work cause to your: (i) arms, (ii) legs and 
(iii) back?' The answering alternatives for these three items 
were 'not at all/ very litde = 0', 'not much = 1 ', 'pretty much 
= 3' and 'very much = 4'. The summary score ranged 
between 0 and 24 with a higher score indicating higher phys- 
ical strain. The summary score of these six items was calcu- 
lated with a higher score indicating higher physical strain and 
it was further divided into distribution-based thirds indicat- 
ing low, intermediate and high physical job strain. 
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Hospital in-patient care in old age 

Hospital in-patient admission and discharge dates were 
extracted from the Finnish Hospital Discharge Register 
(FHDR) between January 1, 1981 and December 31, 2008 
for all participants. A recent review showed that compared 
with external information on hospital care, >95% of dis- 
charges were identified in the FHDR [23]. One hospital care 
day was defined as an overnight stay or day surgery in a 
central, district or university hospital or health centre. The 
total volume of hospital care was calculated by adding to- 
gether all hospital care days which had accumulated during 
the 28-year foUow-up. Mortality dates were obtained from 
the Finnish National Population Register. 

Background variables 

Occupational class was formed from the 133 different occu- 
pational tides identified by clustering them into 13 occupa- 
tions based on job analysis at the participants' workplaces 
[24]. These were further collapsed into blue-collar (e.g. main- 
tenance and cleaning), lower white-collar (transport work 
and nursing) and upper white-collar (e.g. administrator and 
physician) professions. Smoking (never smoked, ex-smoker 
or current smoker), alcohol consumption (never, twice a 
month at most or at least once a week) and physical activity 
during previous year (inactive, moderate activit)' once a week 
at most or vigorous activity at least once a week) were also 
inquired in the questionnaires. Main chronic illnesses diag- 
nosed or treated by a physician such as cardiovascular dis- 
eases (e.g. hypertension), metabolic disorders (e.g. diabetes) 
and musculoskeletal diseases (e.g. arthritis) were inquired in 
the questionnaires. 

Statistical analyses 

Use of hospital in-patient care per 1 ,000 person-years was 
calculated for the job strain groups indicating the days spent 
in hospital during the foUow-up that 1 ,000 participants in the 
respective job strain group produce per year. FoUow-up time 
was calculated as the number of days between the beginning 
of the study January 1, 1981 and the date of death or end of 
foUow-up December 31, 2008, whichever happened first. We 
excluded care that took place during the first 2 years of 
foUow-up, in order to avoid potential reverse causation 
between exposure and outcome but because there were no 
differences in these results, we report results for the entire 
foUow-up time. 

The association between physical and mental job strain in 
midUfe and die volume of hospital care use were tested using 
negative binomial regression models, where the strength of 
an association is estimated as an incidence rate ratio (IRR) 
and 95% confidence interval (CI). IRRs are interpreted as 
relative risk estimates and represent the risk for persons in 
the predictor variable groups relative to those in the refer- 
ence group. The analyses were conducted for subjects who 
died or survived over the foUow-up period. An offset vari- 
able of the length of foUow-up time was used to adjust 



estimation for a function of the number of days the subjects 
spent under observation. Volume of hospital care was a con- 
tinuous variable with 1 day as a unit. Analyses were adjusted 
first for age and length of foUow-up and then for occupation- 
al class, health behaviours and main chronic iUnesses. We 
analysed men and women separately (Wald test P = 0.051 for 
the interaction between gender and job strain on hospital 
care use). Modelling was performed in the R statistical pro- 
gramming environment (version 2.12.2) using the 
MASS-package (version 7.3-11) [25]. 

For the job strain variables, we imputed missing values 
with a mean value calculated from the other items included 
in the job strain scales for those with missing data on at most 
two items of five for job demands (2.7%), five items of 10 
for job control (3.9%) and three items of the six for physical 
job strain (13.0%). We did complete case analyses on the data 
but whUe the results were very simUar to the imputed ones, 
we show results from die latter analyses. 



Results 

The mean age at baseline was 50.3 years (SD 3.6) and 45.0% 
were men. The characteristics in midUfe according to gender 
are presented in Table 1 . Over the course of 28 years, only a 
few individuals (0.5%) had no in-patient hospital care days. 
Duration of hospital in-patient care ranged between 0 and 
2,875 days. Median duration of hospital care during the 
foUow-up was 39 days (interquartile range PQR] 13, 96 days) 
for men and 32 days (IQR 12, 78 days) for women. The 
median number of hospital care episodes during the foUow- 
up was 6 (IQR 3, 12 episodes) and ranged between 0 and 
123 episodes. 

Of the 5,625 participants, 1,738 (1,073 men and 665 
women) died during the foUow-up. For the deceased, median 
duration of foUow-up was 19.5 years (IQR 13.5, 24.5 years) 

Table I . Characteristics of the study population, values are « 
(%) unless stated otherwise 





Men « = 2,531 


Women it = 3,094 


Age, years (mean, SD) 


50.4 (3.6) 


50.3 (3.6) 


Body mass index (mean, SD) 


26.1 (3.1) 


25.2 (3.5) 


Occupational class 






Upper white-collars 


504 (19.9) 


701 (22.7) 


Lower white-collars 


280 (11.1) 


1,637 (52.9) 


Blue-collars 


1,747 (69.0) 


756 (24.4) 


Never smoked 


723 (28.7) 


2,358 (76.4) 


Alcohol consumption ^ 1 per week 


508 (20.2) 


92 (3.0) 


Vigorous physical activity' -^1 per week 


1,167 (46.7) 


1,537 (50.7) 


Cardiovascular disease 


594 (23.5) 


630 (20.4) 


Metabolic disorder 


215 (8.5) 


345 (11.2) 


Musculoskeletal disease 


1,233 (39.9) 


937 (37.0) 


No hospital care during the foUow-up'^ 


142 (0.06) 


153 (0.05) 


Duradon of hospital care (median, IQR)'* 


39.0 (13.0, 96.0) 


32.0 (12.0, 78.0) 


Number of hospital care episodes 


6.0 (3.0, 12.0) 


6.0 (3.0, 12.0) 


(median, IQR)" 






SD, standard deviation; IQR, interquartile 


range. 





'^Calculated for the 28-year follow-up. 
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ranging from 20 days to 28 years. The ones who survived the 
follow-up were at baseline slightly younger (49.8 years SD 3.4 
versus 51.6 years SD 3.6, /-test P< 0.001), more often women 
(78.5% versus 57.6%, /-test P< 0.001) and white-collars 
(61.2% versus 42.7%, /-test P< 0.001), reported more fre- 
quently low physical (34.3% versus 28.8%, /-test P< 0.001) 
and mental (21.1% versus 19.0%, /-test P= 0.017) job strain 
in midlife than the ones who did not survive. 

The rates of hospital in-patient care days per 1,000 
person-years, presented in Table 2, for men were 7.78 (95% 
CI 7.71, 7.84) for low, 9.68 (95% CI 9.50, 9.74) for inter- 
mediate and 12.56 (95% CI 12.47, 12.66) for high physical 
job strain in midlife. For men, these rates were parallel but 
sUghdy lower for mental job strain. For women, the rates of 
hospital care were 6.63 (95% CI 6.57, 6.68) for low, 7.91 
(95% CI 7.87, 7.95) for intermediate and 10.35 (95% CI 
10.25, 10.42) for high physical job strain in midlife. Among 



women, there were no differences in the rates of hospital 
care according to mental job strain in midlife. 

The associations between job strain and volume of hospital 
in-patient care in the 28-year follow-up are presented in 
Table 3. Compared with those public sector employees with 
low job strain in midlife, men with high job strain had on 
average a 42% and women a 71% higher risk of spending an 
in-patient day in a hospital during the foUow-up, IRRs adjusted 
for age and length of foUow-up time were 1.42 (95% CI 1.24, 
1.62) and 1.71 (95% CI 1.53, 1.92), respectively For men die 
association between mental job strain in midlife and volume of 
hospital care was parallel but lower. For women, die associ- 
ation between mental job strain in midlife and volume of hos- 
pital in-patient care was less clear and not statistically 
significant. Further adjustment for occupational class, health 
behaviours and main chronic illnesses assessed in midlife atte- 
nuated the IRR's, but they remained statistically significant for 



Table 2. Unadjusted rates and 95% CI of hospital in-patient care days per 1,000 person-years according to physical and mental 
job strain in midlife 



i\Icn 



Rate per 1,000 person-years, (95% CI) 



Women 



Rate per 1,000 person-years, (95% CI) 



Phj'sical job strain 
Low 

Intermediate 
High 
Mental job strain 
Low 

Intermediate 
High 



795 
1,019 
717 

489 
1,373 

669 



7.78 
9.68 
12.56 

7.85 
10.05 
10.89 



(7.71,7.84) 
(9.50, 9.74) 
(12.47, 12.66) 

(7.76, 7.93) 
(9.99, 10.11) 
(10.80, 10.97) 



1,034 
1,112 
948 

664 
1,852 

578 



6.63 
7.91 
10.35 

8.42 
8.20 
8.14 



(6.57, 6.68) 
(7.87, 7.95) 
(10.25, 10.42) 

(8.35, 8.49) 
(8.15, 8.24) 
(8.07, 8.22) 



Table 3. Physical and mental job strain in midlife as predictors of hospital in-patient care days in the 28-year follow 





Men 








Women 








IRRs (95% CI) adjusted for 






IRRs (95% CI) adjusted for 








Age and length of 


Age, length of foUow-up, 


Age and length of 


Age, length 


of foUow-up, 




foUow-up 




occupational class, health 


foUow-up 




occupational class, health 








behaviour a 


ind main 






behaviour and main 








chronic ilini 


esses 






chronic iUne 


;sses 


Separate effects of job 


strain 
















Physical job strain 


















Low 


1.00 




1.00 




1.00 




1.00 




Intermediate 


1.25 


(1.11, 1.41) 


1.11 


(0.97, 1.27) 


1.29 


(1.16, 1.44) 


1.19 


(1.06, 1.33) 


High 


1.42 


(1.24, 1.62) 


1.17 


(1.00, 1.38) 


1.71 


(1.53, 1.92) 


1.42 


(1.25, 1.61) 


Mental job strain 


















Low 


1.00 




1.00 




1.00 




1.00 




Intermediate 


1.20 


(1.05,1.37) 


1.13 


(0.99, 1.30) 


1.09 


(0.97, 1.23) 


1.09 


(0.97, 1.22) 


High 


1.30 


(1.12,1.51) 


1.14 


(0.98, 1.34) 


1.08 


(0.94, 1.26) 


0.97 


(0.84, 1.12) 


Simultaneous effects a 


if job strain 
















Physical job strain 


















Low 


1.00 




1.00 




1.00 




1.00 




Moderate 


1.23 


(1.09, 1.39) 


1.10 


(0.96, 1.26) 


1.30 


(1.16, 1.45) 


1.18 


(1.05, 1.33) 


High 


1.38 


(1.21, 1.58) 


1.16 


(0.99, 1.36) 


1.73 


(1.54, 1.95) 


1.43 


(1.25,1.63) 


Mental job strain 


















Low 


1.00 




1.00 




1.00 




1.00 




Intermediate 


1.17 


(1.02,1.33) 


1.13 


(0.99, 1.29) 


1.00 


(0.89, 1.13) 


1.03 


(0.91, 1.15) 


High 


1.19 


(1.02,1.39) 


1.13 


(0.97, 1.32) 


0.93 


(0.80, 1.08) 


0.90 


(0.77, 1.04) 
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physical job strain. Next, we included both phjisical and 
mental job strain simultaneously in the models to examine 
whether they modified each other's effect on the volume of in- 
patient hospital care, see Table 3. In the model adjusted for 
age and length of foUow-up, the effects of physical and mental 
job strain in midlife on hospital care in old age were similar to 
the separate effects described above. Adjusting for occupation- 
al class, health behaviours and main chronic illnesses attenu- 
ated the associations particularly for men. 

Finally, we only included hospital care that took place 
after the employees turned 65 years {n = 5,097) to investigate 
the long-term effects of job strain on hospital care use. The 
results were similar, if not even more pronounced, compared 
with those reported for all hospital care during the foUow-up. 

Discussion 

We found in this population-based cohort including male 
and female employees working in the public sector, that high 
physical job strain assessed in midlife predicted an increased 
need for in-patient all-cause hospital care in old age. Findings 
were parallel but less evident for mental job strain. To our 
knowledge, this is the first prospective study to investigate 
the long-term effects of both physical and mental job strain 
on the overall volume of hospital care use in a representative 
old population. 

Our study extends previous findings on the relation 
between job strain and morbiditjr by using hospital in-patient 
care days as a measure of the burden of morbiditjr over a long 
foUow-up period. Earlier findings on the effect of higher phys- 
ical job strain on increased cardiovascular morbidit^r and mor- 
talit)' have been reported [8, 26]. A number of epidemiologic 
studies have found that high mental job strain increase the 
prevalence of certain chronic diseases and conditions such as 
cardiovascular disease, diabetes and obesitj' [5, 6]. However, 
few studies have investigated the effect of both physical and 
mental job strain in the same cohort and little is still known 
about the effects of work strain on old age health. 

We found the rate of hospital in-patient care per 1 ,000 
person-years to be almost two times higher for those with 
high physical job strain. Exposure to high job strain during the 
work career seemed to set individuals on a higher care use tra- 
jectory also years later, which was confirmed in the present 
analyses showing that employees with high job strain in 
midlife had an increased risk of hospital in-patient care also 
after turning 65 years. This is in line witii earlier findings on 
the association between low work ability' in midlife and higher 
prevalence of disabilit}^ in old age [16], which is a well-known 
risk factor for increased need of care in older age [27]. 

We found that the longer the person survived, the less 
hospital care days were needed. This can be explained by the 
increase in hospital care need in the last years of life due to 
decreasing health [28]. Contrary to the common view of 
death being a competing risk, the competing risk in our 
study was the end of the foUow-up. This meant that most of 
the participants who survived until the end of the foUow-up 



did not reach the last years of Ufe where need for hospital 
care is highest. Further studies in unselected decedent popu- 
lations are warranted to examine job strain as a predictor of 
hospital care use in the last years of Ufe. 

The study strengths include a long prospective foUow-up in 
a large population-based dataset consisting of a wide varietur of 
professions. We had complete register-based data available 
until old age for aU participants for the entire study period and 
did not lose anyone to foUow-up. There are some limitations 
that need to be addressed. First, we imputed missing values in 
the job strain items at midlife which might have introduced 
some bias to the results. However, the results were simUar 
when using non-imputed data. Second, the participants with 
data on job strain were younger and more often white-coUars 
than those who did not have data avaUable on job strain. 
Furthermore, our study included occupationaUy active pubUc 
sector employees and should be considered when generaUsing 
the present results on a population level. 

In our study, high mental and particularly physical job strain 
in midlife increased the volume of hospital in-patient care use 
in old age. These findings are of clinical importance whUe the 
demands of the working Ufe increase among die ageing work- 
force, which is expected to continue to work in older age in 
Western countries. A recent meta-analjjsis [29] showed that a 
healthy Ufestjie reduced the risk of coronary artery disease sub- 
stantially among those with high job strain. This indicates that 
along with measures that improve work conditions and de- 
crease job strain among the middle-aged employees, promoting 
a healthy Ufestjie is Ukely to reduce the long-term negative 
effects of job strain. For example, work place physical activity 
programs have yielded positive results in terms of increased 
physical acrivit}^ and decreased musculoskeletal disorders [30]. 
However, more research on the effectiveness of programs that 
help preserve the health and functioning of ageing employees 
is warranted in the effort to prevent increase in the volume of 
healthcare services needed in old age. 



Key points 

• Previous studies show that both high mental and phjjsical 
job strain contribute to early withdrawal from the work- 
force and increase the prevalence of several chronic dis- 
eases, but Uttle is stiU known about the specific 
consequences (e.g. hospital care) and long-term effects of 
job strain on old age health. 

• Our study found that high mental and particularly p^jsical 
job strain in midUfe increased the volume of hospital in- 
patient care use in old age in the long-term foUow-up. 

• The associations were robust also in analyses confined to 
hospital care that took place after the employees had turned 
65 years. 

• Exposure to high mental and, particularly, high phjjsical job 
strain in midUfe may set employees on a higher healthcare 
use trajectory which persists into old age. 
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Abstract 

Background: patient experience is now a key parameter in health care. Yet, very Uttie is known about the possible impact of 
dentist— patient relationships on patient-centred outcomes including older peoples' oral health-related quaUtjr of life 
(OHRQoL). 

Objective: this study assessed the relationship between OHRQoL and dentist— patient relationships related to perceived 
unmet dental needs; shared decision-making; time spent discussing oral health problems; respect and confidence and trust. 
Participants: older people aged 65 years and over living in East London, UK in 201 1. 

Methods: a cross-sectional study using stratified random sampling recruited a representative sample of older people (« = 772). 
Participants completed an oral examination and a structured questionnaire including the Oral Health Impact Profile- 14 
(OHIP-14) measuring OHRQoL and five dentist-patient relationship questions taken from the UK 2009 Adult Dental Health 
Survey. Multivariate Poisson regressions modelled the association between OHRQoL and dentist— patient factors adjusting for 
socio-demographic factors, clinical oral indicators, and dental attendance. 

Results: having a perceived unmet need for dental treatment (PRR = 1.84; 95% CL 1.32, 2.56) and expressing a lack of trust 
and confidence in one's dentist (PRR = 1.74; 95% CL 1.01, 2.98) were significant predictors of poor OHRQoL among older 
people. 

Conclusions: these findings suggest that older people witii unmet dental needs and those who expressed a lack of trust and 
confidence in their dentist were more likely to experience poor OHRQoL reinforcing the importance of the dental patient 
experience in healthy ageing and well-being. 
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Introduction 

Dramatic improvements in oral health over the past 50 years 
in most industrialised countries now mean that more people 



retain their natural teeth into older age [1]. UK Adult Oral 
Health Surveys have shown a decline in the percentage of 
older people with no natural teeth from 78% in 1978 to only 
24% in 2009 [2]. The preference for keeping teeth is socially 
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